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98) /tyf'Jil. ilonyf'J-ttKTiOfeO^ 
ti. (1) B^HttftT U v K^r-h (B# 

«as) *«ra, (2) Kv7-vtii.n*<DWi?m£tezm 
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(c) mmmmmn, m^^^m-r^mw-mm^t^ 

2. th'n^y, 7nn^->y-/K ^^y^n— 1, 2, 5, 8-f h 5t F 
n^i/Tyhy^yy, ^/Utftfl)^ (purpogallin) x * f- 2 
Kndr^-lJ-^^^^yy, Ul/A-W— /K 7 * = /H^HRO*-?^ 

^>-^t Kn^j/ i, >\ y ^ y —^-7 ? 4 y F? ^ ; — 

7'n^7x/-/U7>-, ^^rW^K-vK o-^^^^ h o y >^ 7rc-?- 
l/VWls* 6(5ti)-7 zc-ry h V i?/ y (6(5H)-phenanthridinone) N $ v 
, 2-r$y-5-yn^t*yv?y > 5-7 $ /7 1 h^V*— A^/Tkftl^ 2-7^yf 
7/";K 2-7;yt"U 2-7 S /-3-t Kb ^ ->tf U 2,-4,6-MJ 

7;/fHv?y, 2,4-^7$y-6-tKndfi/fi|5J?y > 5,6-^7 5:7-1,3- 
v^^/i^^i'^TKfP^ 5,6-^7?y-2-ft!)7iy^, i/T^yl'Ift, ^7; 
VSr^T-rSv^T^yUK-fb-^*!, 1, 2-i?T 5 7 7>- 3-7 $y-2-> 

^ u^^-^y-\-^ y (3-araino-2-cyclohexen-l-one) % ^^Uyf/U—J fc h'n 
=^iX7ir h7xy >\ 7-fe h7^ y7iy, t Kn^y"<yy > ;i/7/l'3-;K 

K-^ 5. >\ fc"n;ffn— t7F- /K 7yh7y- ;K t Kn df- iX7 ^ h 7 

7yh7!Jy (anthralin) , 7 >- h 9 IS n — ;K 7 y V 7 IV 7 4 >\ 
7^fty (anthrobin) „ -f/Vfy > x f Ko^i/^y/7iyy, 1 

,8, 9-7 >- h ^ir^ h y yK ^j^^yB., k Kn^-y y* y y f^x-f;i' 
, -y^^yl, t Kn^-/"<y^7iyy, t Kn^-yt*7x^/K ^h^t 

Ko^-'^n y y (tetrahydro papaveroline) „ ~7 ^-^r 4 y (fustin) x fc K 
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t Pnaf->7th7x/^ f h 7 t K n df- v^e&INI^ nS^^^gfe, ^ n m ^ 
7^7^(4)7^-7, ^no7i!) s^gLRtfT- h7t Kn^^y^f)*^ 

cd^^^t 1 y o 

^mt-r^m^m i lem^^ y 0 

5. iS^&Jgv^/l^ H\ iS^&JRZlifrftl&K NiOOH, ^7^1-7, Ni(0H)2 
U~ K\ Bi2Sr2CaCu208+y „ Bi2Sr2Cul06+y „ YBa2Cu307 , 77-^>', 7kfn£ 

7, 3-x/^I/>\ ^®? s t^yh^y, ^/Hfy^gL y 7*8**5, 2,4- 
f7/y-7V^>, thioxanthen-9-one % 5-~ h n £ 9 vvK tfjVZjVj % K 
„ ^^^C/gg, l, 5-dihydropyritnidol-[5, 4-d]-pyrimidine-2, 4, 6, 8(3H, 7H)-tet 
rone, f-^fr Fny^ 2,4,6 h y T 5 / t° y 5 ^7, 0-7 ^7 h n y 7— zk 

KD7^3^k>|2t^ 1,3 ^f^t^h>f 
7, 7yh7 :3 ryy, =^/7 v 7yh7ty, y'^DDiTKv w 3,5 
^Fa^lfl, SiTK-r H 9 ^ n n ^a^=./^ s 2-^^yi^ffi7 7h7 

7£fc«:{&<7>T/U3VU77 h 7, ^nap-y 7, ^ ^ S'W 5 K\ 2, 

3-i^^no 5,6-yy7y 1,4-^y^/^yy, 4(6)-7?y!?7^K t KUy 

^'7^7, n 7$Lg;t^r h *7 t h*o =^7^7 7<7>7/U7J y £JK*£, hy^n 
n^T^/l'BL ifrfb'7T5</K %ki&*/7 % ^on^y-77?/* 
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iXTJS/uS^ MJ^nn^7;y, ^^U" ^ a n .?< 7 5: >\ N-^ n n ^ iXW 

— /K y 4-^hny7z/-;K p-quinonedixime ^ e/^na^^y 

:/ ^ ^ N N, N- $ a n ^^fyl/k^y h -Y ^ /c (i^CO ct 

m&mimm<v^yr y 0 

&§-Y2f->^*{£. ^-Y^-^^^K (^^^cqtK^-T 

tfn* r i $r#m t -rzmxm 1 ie«w* y 0 

9. ^^m^nRv^m^ ^^mmmn^b^z ^/\-~^^bmuritz.mm 
mm<t&y}& Mn, c e , Fe ^fcti Co i©^Mi^ti5 n t zmmt-Tzn 

11. »«tc^*n-5W«^-a'«J^, SftMWSiWS^f t5 r i lr 

#fs*£-raW3fc35 1 fett^^^ y „ 



(5) if#S¥9- 5 0 8 4 8 7 

13. mmmmRumm^K ^h^m^m^mm^t^^k^wmt-r^m 

14. mmk. mmh^ ztihmmRv^mm^mx^m-r^yvyF^^—h ( 

1 5. iiM^^="^K\ g&ffc^K niooh , nico 

U-fel/^K, Bi2Sr2CaCu208+y , Bi2Sr2Cul06+y , YBa2Cu307 , Vy — t/>\ zK 

v->-*S7jctJ, 2,4-fr/y^y-;ty, thioxanthen-9-one , 
^7y/K ^^/K ^ K, st^s^ls^ 1, 5-dihydropyritnidol-[5, 4-d]-pyrim 
idine-2, 4, 6, 8(3H, 7H) -tetrone, ftfhn 

2,4,6 h y r ^ / t°y s o-y ^-r^ v n y >—7k<tm, ko7 

1,3 i??uv-5,5 •^f/l'h^yF^y, 7y h7^r/ 
>\ T^h^-t?^ n a4ffi7K^ W 3,5 ^hn^|S|, 

|7j(f f7^nn7^/U^ ^7^;K 2-^ f/l/S7 V h 7 * S l/% tc\%\&<0 
T ;\sT 1/ h^^-y ndf-y ^ v -✓'W 5 2, 3-v?^ a a 5,6- 

i?i/TS 1, 4— <>"/#y >\ 4(6)-7 5/ tKlly^fy, nv?i/ 
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^y * y £ aSjsvmi^- h y t> h y ^ nn^ yj/r^/uK, hy 

^ n u ^ 7 5 ^^rf-^ n n 7 * is s n n ^ ^ W * F\ ^ ^ v'^-l' 

n 4--bny7xy-;K p-quinonedixime N n a y df- / >^ ^ ^ 

N, N- i? ? a cr * *f-,\, tpi, h^O^tc ttflfe ©N-^n V >-^m4k&V0$. ft 

tt*jg 14 iehc^^^ y 0 

1 7. ffifBR&ffi&fias. Sru Ti, Cu &Xfi Cr d> & * 6 ^A— ^M^SPfn 

19. mibim^ pj^^-v^m^as^^^-^pij^^w^^^^^-^ 

20. **i'&&to'R&xfWi%tto'3ti>*btj:z#'s\ — y^bm^ntc, m^-mm* 

ti5tfZ>zk<Dte\, , HCl«4i t h <d nq <r> * m « (cttii * *l 5 r. £ £ «p 

21. miffi^M^, ty3c»f Ryi-i' t>-Kf feS^f) ^-t 8 ^ 
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2 2. Mn, Ce, Fe £fcfi Co ^(D^-C^S £ tlfcBi^ ty^fef RO 1 ^^ 
-fSfjf*^ 18 ffi^cD^^^^Uo 

2 3. Sn, Cu, Ti RXf Cr i&<D : mWX*mm £ tlfrm^ *>&&!%}'X:RrJ 

24. mmmmRwmmtK ^b^m^m^mm^^t^^ tzwrnt-tzn 
#m 14 sEft^yfy, 

25. mmmtmt&mtK m^m^-WRum^mw^m^^tc-rzt^^m 

i^5rtMttsitt« 14 y 0 
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#-t-«<7>"t?0B5B^nfeo L^bJte^Pj^-ro £ 5 fc^y-r y f±— fame FUflfifc, 

(^^tf*d#fFB 4,894,301 -^#J8D „ 

Sfc»fr*»tt«»Si t#^f>ilTPfc, (^I^Lf»S#WM 2,306,927 
##J8 1942¥12^29 0 , ^SWFffc 3,025,336 ^ 1962 ^3^13 0, R. Glic 
ksman and C. K. Morehouse J. Electrochem. Soc. 140 (1993 ^=0 L58) 0 w 
tiboHt&tfoYi. ^<DftMTT*T-*immzm7££tiZ>tc#>, M^^fUl^fi 

ffczKJg1£«A?ft£ LTfflv^jftS ^(DbttZiMZ (^i^Wf 2,874,079 #1 
959 *£2J! 17 0 R. Udhayan and D. P. Bhatt. J. Electrochem. Soc. . 14 

0 (1993 *£) L58) 0 ##JJi- h ufc<&m<D±.'fcX&<Dmz.. An^yftM 



(9) 9-508487 

ffit LTEV^tbTV^ H. Alt e.t. al. Electrochim Acta 17 (1972 

£f) 873 and F. Beck et. al. Electrochemical Society Abstracts No. 152 19 
94^10^ Meeting „ LA* Lftfl* fb MGOjXftl^ #J#'* s> ii ^ 

&&^tfB#HH^#«#«£:*ra'«iy^ y zmm-tz z tizzy mfcmmn 
(c) «*p«w: % »^^t4&*t-sBtt*&S£3-iPo 



(10) 9-508487 

o 
a 

^tihfet Kn^y f-Xs^rfiv— ^tMif (-^LfctW^ffl 
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ctSiryutt, 1.1 stf^ hSriffi x. S U 1.3 slOu F 4"ei$JEl::ft 

^yTlltt, ^w^ASr^r-f-So pTBttWTkSS^^i^ *>S^fl8TTifcm*tb 
fc£ A. Visintin, in Electrochem Soc. vol. 139 N 1992^-p. 985 0 £ 
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^^^Alf^^^Wfi, PdHx (7t$H#fF^ 4,894,301 

CD «fc 5#iBBC07K*JfiWb'£*J, LaNi4.7A10.3 (J. Electrochem. So 

c. vol. 134. 1987 ^ p. 558 T. Sakai et al. ) <D <fc 5 fc-g'&TKKf'fbiRU $>5 
VMiMmNi3.5CoO.7Al 0.8 (Mm = IlfH^— 1r ^ M^fc V>T, La - 

25.4 , Ce - 53. 6 , Pr - 5.4 Rrj Nd -15.6 A^fll^^^So J. Electroche 
tn. Soc. „ vol. 139 1992 ^ p. 172 N. Kuriyama et al. ) i fiSfcoT^S 
o I^ScO^JfeW&fllfife^tt, MmNi3. 6Co0. 7A10. 3 (7) X 5 K:£n *b n« (75. £fc}S 
* ^f^Sf+pJfClJo^T V , Ni „ Ti , Zr Co *> ifc 5 0fcS*5f 

5,135,589 0 3£*ftfl¥<OtMte;tt % Pd 0?,fc 5 fciBjffisfe&JB. &<£VM± 
Ni Co £ 5 &Af*:fc#0>&«&JR, &3Wi:ffir±&JS£rfliv , >3 fcv> 5^#Jfc 

iff®® £ LT^iif;: iS^j'fJJ §:MB&^]('^ LT33 19 . fi&& 10 , j$& 12 
&lF®j$?|C 14 £^LTV><5 0 3Mg 16 18 fc(t^^<, a* 

M^U—h 20 22 • SrfattTt «tV\ 

jj?igmfe^J coifed 

sv>{±$i^bi^T-&3 0 R&ffi«j«<7)a»ft«jife^i:tt. *co^*i«tt7K5fis>r 
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^y^T/Ua-^, t Kn^r^Si, y (methylparabin) 
I^O^y t Kndr^^a|flE ; 2, K n v'-l, 4-^>-y y >\ i///i-yy 

— yK T^n^tV^^rolil^ l,4-v?h Kn =3?- v"<>~fc? ^ (t Kn^y 
» , 3-fc KD^->f7;y ( >-) , n^J/^gft, M@£Sf Qn *$<Di? 

t Kn+i/lift:, n fi^O-y^Y K (benzoid) ^{'^ £ itrfc-Y y :/ U / 
-Y K^HHBtoS&fcatU 10 £-ecDfSH ; 1,2,3- h U t Ka^v-<yf 

»h!i t Kndf-S^HJffc ;fF7k Kndr>>^yy (THQ fi^ hn^y >-&3V> 
fiv 1 h7k Kn^-p-^y LT^^T^) £>zK?n * iK/f^ft VtfclSB 

F7xyy v fh?t Kn^^lSi^rof h^tt Kb ^ v^<>-if ^m^W ; 

t7h-;K v/Uf-t^^-Yxn- (martius yellow) „ fc Kn^--/-l,4-t7f 
3=-y> (hydroxy- 1, 4-naphthaqui none) ©i?^/t K n i/l^#f£#GD— 



(14) 
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v-Sl^ffc ; mdf-y ^ n — A, ^y^t Kd^-> l,4-t7f ^r / y^©^^^ fc 

^f-y ^(7> «fc 5 ft^y fc Kn *x/*gi^V£, T^bvV^ (anthralin) N 7 y h 7 
yu7 >-T y if y VS^^t Kn^r-yry h 7^y ^CD <fc 5 fc^fc Kn 
fc y T^^ntf^ (anthrobin) , TlsYJUu— ~7 }) ls~Bc& 1,8,9-7 
^ h 9ir^ h y /U (1,8,9-anthracenetriol) CO «fc 5 h y fc K a df v-ft^ 
1*. 1, 2, 5, 8-7 1 h7t Ka i/T^ h 7 ^ y l/JkXfX /i> % ^Wi<D & 5 fcx h 7 fc 

/U5K^y>- (purpogallin) tfW-gail^SfeSo 

* ibf-T^W-fb-^^l^fi, fc-ry/L^X (biaryls) , >m& Z> WtWk 

%fc&1Mk¥&'&£tl1t.i)e& i fa (benzoid compounds) tfS&S 0 ^(D#iJ t LT it, 
t Knafy'/<y/7 1 yy fc Kn df-y ^^E-y ✓^S^ttoc— - tvK fcKcr^v^tf 
2, 2, 4, 4--T F7t Kn=*r^y/7x/ >\ 7^ / — )V7 $ W >\ 

y — jV~f )V — % y ^ >^ ^'gjlL&.tF tnethylenedisalicyclic acid N fe-SV^ 

fi 5-k Kn^ri/-2(5H)-7 7/y, k Kn^i/^iJ y^7^f^y (fustin 
) ^i^fc^S^^SrfilfeL-CV^SKafSr^-rSffc-a-^, &SVMi#JRiCfc 
Kndf-w ^ yKOJ: 5 fcS3(fBJft^#SII, f^tF'n^D^ (tetr 
ahydro papaveroline) , 2^ W ^ K— fofttZtllt. T£ fcttTkft ^tVCl^ 

fcv^figw o-^^-7->- Fn^y 7xty hy v 5 ^, 6(5H)-7^-7-> h y >V 

>- (6(5H)-phenanthridinone) . fc Kn^-y^aD U ^y^t/fi N-fc Kndf 

y -r y=7 9—>v*: jitMm, 2-7^;;f7y-;K 2-7-;/fy v^y, 2-7-; 

y-3-fc Kc2df-->t°y v 5 ^, 2,4,6-h!J7$y tlv^y, 2,4-^7 * / -6- fc K 
adf-i/fy 5 v 5 ^. 5, 6-^7 5 y-l,3-v>y f;^7 W>7kfP*J, 5,6-^7^- 
2-ft^7-y/K v'T5C/USfts ^^^y^^tS-yr^^if^^t Ka^r 



(15) - 5 0 8 4 8 7 

W£tLfcr 5 y BIM^^ctt-e^ i, 2-v?r ?;ry h^y y/£t>* z-r 

5. y -2-1/9 n ^^rir >'-l-'7 ^ (3-amino-2-cyclohexen-l-one) ^CQ (L^Lw 
^ ^ /l^ =¥ — frh ttM^ ^ A-=*f -CO ^J&co 46 f d ^ y -r y K (75 a> «Stfb3* 

mmmx\^ ftft&mm^&mmt&mK fe&wKt vrmm^m^htiZo 
^^mm^mmm^-a-m^. ^m^f^^t^mn^mmt-t^bux 

^y^t Kn^-y-y^ n^^rty y-yxf^f t7-t^-/K 2,3,5,6 
f h7t KD*'/">^n^ty-i,4 hy-^h- Mi- t Kn#-y 

^ a ^ df- ^y,^^—.,^ -/n/fyyt (scyllo-Inosose) N # T7 ^ A- ( 
uramil) N *7 "/ — yl^ (urazole) , $uu7=.}) (chloroanilic acid) 
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) l^«#yj^b-a^ii, ^tStif i Ltiitfflv^^^o Gi^^t^b-S- 
cox ? tem^mmmik^W) t urn, ^j^tf, ;*y-^y by f>-/m 

GHHb^^tt^ M £r^. M fi Siu Ti, Ou Cr j&»e>j#5 ^/i*— ^jMb 
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tlZo W03, M&&m — M02 (M = Mm Mo, Ir\ Cr\. 

Ti, Nb, V &6VM± W) , V203 &tFI9ig^fb^"7- *S*7 ^> NiOOH, Ni(0H)2, (C 

f) X , (C2F) X Ru-ty? *%£W<r>mmx^mK~mk^^tf^\M. mm 

^^tf^xm^<D^u~-F^m^^hnxh^^\ ^^xm^mm 375 m ( 
-ea&u ^~-f^^x^^fim^m^nfz.mmn(o s ^tz.m&m&v) 

~mik-?>'tf^%:^A;Xt>£^\ 

mit* I) 7'1r>frfc&%} k LT^^tl, &mmk%H MS 2 (M - Mo, Ti, Ta, V, Z 
r, Hf) , &J!1?U~ K MSe2 (M = Zr, Hf, Nb, V, Ta, Ti, Mo, W) , =--*~7 

{C, Bi2Sr2CaCu208+y. , Bi2Sr2Cul06+y , YBa2Cu307 m<DJX^- ? ^^Mflfit^ W 

fullerite 0> ± 5 ft 7 ^— I^fc-^tbS,, 

VXjZfrikMb LT^j|gt?n^ 3^|ftAS^*tl5o 

v^nrSVHBU ^y^^^TK^, ^^fT/U^^^ty^ thioxanthen-9-one 
, 5--hn^7i/;K tf )\"( ^ K\ ^T^^S^s 1, 5-dihydropyrimidol-[5, 
4-d]-pyrimidine-2, 4, 6,8(3H, 7H)-tetrone, ^^"y 1 h nr >*gfc % 2,4,6 h y T %. / 

3 n a -5, 5 
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^v-W^F\ 2, 3-i/?uu 5,6-^->7y 1, 4-^< y y* 3r 7 >\ 4(6)-7;7!) 

y^mR^ F7t Kn^f i/*S y ^^igm&t^— h v 

fro 

^yy7 5c^i, v?^ □ n^r y v-r^/u^y ^ a. # y ^^fcavMit h y 

hy^nayy-yr^/ui, Mi^Dn^7>;y, ^no^7> y 

% 2, 4-y^ hn7xy-/K t°y~ y 4-- hay7iy-/K p-quinonedix 

ime , n n^^ydry >;yV ^ y N N.N-v'y' a n i? * f;H:^y h-O', fife 

0 3,481,792 #^IB*ttfc»lft tr^5tf Sr^s ^H^fFSfc 3,357,865 # 

3k M Ji N Mn, Ce, Fe*>£VM± Co frh S jTVl'— 7*3&>e>3lf ^ it <D 

iSRi^st->'<OBriiJte*^K)iftib«5:»<t 9tev>ift^»tffe?) . scorns, mm^ 



(19) 
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5 ist*zk&-vzZo m m Hfb^ s m mmm., M 

, M pT^ri^ V — K M Urtv M i? M AlEgfeJfcRtfM 2 S if Tsf 

>Wtl& 0 ztihnto'Riz.&^x. M »iTISa>iit) tf*>S 0 M = CedllK yy\t 
mJkXfSkm&tDM'&KfeCeilV) ;M = Co (II), ft&gL ifrffclfe. ^-fb^&TM 
@^^#l8i-f2 Co(III) ; M = Mn(II), ffElftifc, 7 7ftM^iI^ 

Mn(iii) 0 in &v ii i$&mm^ *>(Dm<ik%t&mfrir 0 mco^^o 

M M = Mn(II) 0 

I ^SfcJS, M = Ce(III) 0 

M * V^A-ifcK, M = Mn(II)o 

M 3-tt^ffl&^ M = Mn(II) 0 

^T<75 MndD-fb'S-^^-ati'c Mn ^-tMR^vI' hflSKifi* Mn 
7K*tfvl' hflM&BL Mn f n Jl yftift, Mn &ffiy i^ifetfe, Mn ^A- bMf»i&£ 
fcfcs &T<D MndllMfc^&^tfo Mn tfyu- htfl&ilLa.U 5 Mn ^^U >-^*£ 0 

$Sp#S-£>5o ^e^fWRS^^v^ i^ov^-r, Mn a^^7Kfrm3rW-&<5 M 

nS04-x H20 (x f± 0 ri>Jb 7 ^ X<D&W) W^TI±*38^^W:3ilS'&Blffi«»StT& 
3 0 tf-Ct x tfSOfcSVMl MnS04-x H20 ^tpftftg^^^$f^ UV^ 

^*(D^f#"ef±, MnP04 CD J: 5 fc-ffc '<s/ y t 1>XM^ btLT 



(20) 



9-508487 



*5v^rf±, Mn mmi&<D7kmmt)K bibh* h+ 

EH*iC, ^(-^-r^^^m^lK^fflV^^^ii. Sru Ti, Cu J&XJ Cr 
^(^TK^^fflV^Pj^S^, Cr Rrj Sn # s J; ^igLTl^o ^M^ntc-l * 
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>-"rhyffim. (EDTA) RU^^V^f /u h ]) y jv*u r-tr H ^t^^tb^ 0 



(22) 9-508487 

x ^ttbwR&^SIrtSfis ir/uife«tf'K:R&^:S:g:lt 3 «t 5 



(23) 9-508487 

btllt NiOOH 05^flg"e*>-5Ni(OH)2 tt % BfffitCffl P>iX % #388l30>ig 
#fglE<Z>ll#«#W«\ *»Jx.«T, ^^n/Kyge N *r»7Y?»^m. (MPA) & 

StMi^y^^ h u ^St (tpa) &<£iMi, Zft<Dm.M, feSuMi, -^ft 
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*§^*P9— 5 0 8 4 8 7 



(^fttKO^Itt, #H«MflFfB 4,024,036 £ 4,594,297 iZL&m&tl^ rrCMtl 
^^ftfefe^as-g?**!/*,, mpa TPA tf>^< o^(D#'f£ii, Chemistry Lette 

rs 17-18 1979^ 0. Nakamura et al. {^UfcK $tb"CV^S 0 

-5 (Solid State Ionics 59 (1993 #0 p. 171, M. Tatasumisago, et al. 

) „ S>5VM±#H<IW$& 4,594,297 ^-co J; 5 {d/Ky — \?X*FRV^ hfrifc 

o^^yf y ©iMv^^i/c: i^^btiTv^ 0 mpa StF tpa j±£i& 

a^V^^flBR^ift^SSr^-rao ife<7>4&W£ Utit Nafion (^;i/7^*n 

^&flk4 $-^&&m^~t~& DuPont CDfgjUi) „ Nafion 112 , 115 
117 , Flemion (Nafion Ki&Ltz., &3h<D Asahi Glass Co. K>S5S0 , T-fe^yU 
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i WiMl*liC^J;;fiT % «fcV\, #ij;tKf Nafion fi^^i LTflJffl 

3 C t fc^tBT&S. fofDsf ^-^^mmit. U*<D Asahi Glass Co 
. Ltd. CO Selemion fl^^T^atfo 

IB) IS^^KtSr^tfo 

w £ v > o fc #bu # t g&sg §r ^i? t ^-f km. xm^ & x h n z> 0 m*. 
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Mfiji-fn^p^^isr i^o-c^^y <D%mfrt££tiz>. ^wil mfe-tz 
m i 

t^if-a-^-fr, i-^^-tir-r, ca-d tL-c#^tbfd 0 0.105 g » a- 

1 ^U7'K!i^ (MPA) 150 mg Srflnx., M*{C#3V>T 33% t Kndf-y 

59% MPA, %.Tf 8% ^fi&^b^SiS 

<6-«J (A-l-M) £#7c 0 

M^^fl, £i\ 277 mg <tMn02 2.464 g ^-HCtfiX^if 

t?)^5:tiaot^fM (C-l) irL-C#^nfc c 0.106 g 
<D C-l ^ x 38% Mn02 x 58% MPA RZf 4% IM&3&>ib&<S 148 mg ri$jjD?L <b*L7?: 0 
y -fc/Mi, ;>< * * JJ /HM ^/i^^*^ ^M<7>«Mf&£i* y — ^ 
316 ^^l^fll^^;/ h^Pjf^b^fc 13 mm W.&V>BffiJ&'<l' y h F&M 

^fyi/^i/^a^n-^cit?,^ mpa ^fti&ssi 

®$rffiWi-^rt*6{C x fg— CO 0.2 mm J¥ h jM^MftJ-Sri^fco ifctd 

0. 124 g C0A-1-M h±|dg^fc 0 fcZKOflMftK^U 

o.277 g co mpa & s m< ^ntcm^u^-^)^^^^^ JC 5 f-ftP 

o S^l'S' h;^B&/>>>tK ^Uf^^^O C-l-M 0.124 g tfS % !g< ^U-* MP 

h*K tizMMft. c-i-M «s«g-«i±^s^n, mr.m&m^V'y h^mm-y- h± 
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ffitft 5ga*<b«j££;ft,fc 0 -tf£fr>-hm$$^— K A-l-M , MPA % C-l-M &tJWQ V 

lirJ^ro;^?£T?f£ibtb/'c^:y'r y -fcyHdW:, +0.584 jK/I' h roBflEK 

m^fcofc (tldf^COb Kndr/ 1/ : Mn02 # J/ ^/M'Stf 

!&[ft#®J±^iS^+0. 551 b) o <^(Dct 5 frS/fc^-feA-ft-e^CT 

RUM : H2Q < > Q + 2H + 2e- 

: Mn02 + H+ + e- < > MnOOH 

H2Q fit Kndf-yy^t^L, Q te^f J >&&t> LT V^S, 

SEE Hi WW +0.4 hSrjffix.TV^fc 0 &{c:ir/W±, 100 a a ro^g^t^r 

i*tp i.55o hco«feM{-r 8 ^m^>m^n^titz a 3tm<Dmt> , 9 nf*. % 
jfcit^tt. 6 BtD^sM^tit +Loi8 hromm^ofc. ^ro&m/i^ 

0»J2 

A-2-M) l± x MPA 150 mg t^^htbf' 350 mg <D A-l <b«J# £ tlfc 0 t^oT 
, A-2-M fi, litt 56% HQ , 14% 30% MPA S:-^A/t?V^o 

BEffi^* (C-2-M) fi, MPA 150 mg £: igif *>;ft,fc C-l 350 mg 
tbfco ftot, C-2-M fl^fi, S*^T 63% Mn02 . 7% m&RW 30% MPA 75* 

k«ricsnfc 0 #i i rottmc-c&ofco mftis—btf c-2-m 

y rolJBlHUSHtJBEfi +1.66 K i"'5ri?*j-fe/u©^ +0.553 
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M3 

* ^ y ^ roggtfflK 2 g c7?^^-^tK, 0.4 g <nmm&lfcRT$3. 5 g c7)Mn02 |& 

j*V>JI2: L-Ctf fa 30 ^W^ift-C^la^TffeSfe^^o L 

■C^Cfcttffitt, tfl) h1i*t)\-i&&ti. 3^0. 1 mm (Dl^ffT'^-ir 

t± ffifluto com <v # 4 y" <Di> <d & m v > b tix t> =t v \ 

#1 1 Ttft^^^fc#JlI^fflV^T, S*-C 36% (DW03, 6% miS&'U 1 58% g# 

U roSS^ov^Ttt^l 1 rot # t PI Ctifeofc 0 -oro-fcyK7>|!filH]8&«JEEl± N # 

* 0.098 0.120 tf/l- hXfootc a iryMi, 150 A 0>£ffi"Cffia*>fe#*i 

ic, t h'n^y >mm&£%)te&i'— hnmxhz fcv? r. mpa ii*ffiijfc& 
^^6ri^f#^,iv>5 :tW^»tS)5„ rro^J{^*>»tSlifffi"eroKfS 

W03 + xH+ + xe- < > HxW03 

ffl 5 

£K>^~Ki&m.mi±ftifi$:^'tz-t/i'ZmWiLti 0 mi tmm\^. Mn02 mp 

A MMW<Dffimzm Dfi*^— fe> h^ffll^n, 38% Mn02 % 4% *-#^7 
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■ytlkJJ- 58% MPA T&ofc, i?/K7>£g <9 0>*B#fctt: 0.533 sKyu h ORHUJiSflBflE 
It^'-t y h07t h7-; ;7x V&t525S*^— fe ^ h tf3providone X ^ — 

W^fryyii^M x) as«^snfc 0 x &<n 

it/N-tyhtiw mpa m{^mmntm^^htitc a x 33% , 

8% mpa 59% 0 *t*£ vx±\^iammm^m^ iir^^ti^sr^ 

hntL^/vfax-^mh Lxm^^htvtc 0 ~ ^-tr/na snags bee « 0.423 aon* 

t Kndf-y^ 800 mg MPA 1. 4 g 
7K 10 cc ftfc 0 flfewbroSr^*'5cv> MPA }g$jcD^— ^— }±:f3 J:^ 1 X 

fco r cd^-^c^wks cc &£ibfcAn;t, iSft 37 s<??<%ia«±'Cit^b 
«;<*-eg^f£«fe*tu7t 0 j$liiLt&i:fc«^fc*K (y) teH£v>Wfe-cfco 

fc a ht* 33% Y , 8% m$&RU 59% MPA Sr^tf.BSffijS^^li, #'J 

1 il^i-ir/u&i££7ti&l£fflV>e>ftfco CWfe/Mctt 0.455 tK/u h <Dfflmg& 

mi tmmcmm. mnmRv^mmcDm^x^^^i^hntc. ba>u 



(30) 
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0.565 ^hiSfibofc, ^yfiJA^^^iLT^f^^fy^fa 

iM&im®^^ su^ftm^fc*^ y ^Ky ^gft (mpa) a**^ 
xhmm (tpa) {c-f^^ibtbfcw^fi, #1 1 h mm^v^ y ir^dMtbti/c 0 

h-otctiK MM'Rizm^htllZ TPA ©ili 493 mg Xhotc a r K>-feyKDBBHI 
3&S/±te 0.591 "C&ofco Ml £IHD*#TT, Wffl ft^/^-^ffiPrT S 

0!l 10 

<DMM;s<—±>''r — i/Xmf&£1n± 0 Irtzfrh 33.3% THQ , 8.3% MPA 58. 

3% m&%ftZo 75% mmw-mit^^jf^, 21% mpa su 5 4% m^n^ 

Xffif&£fttz. 0 IR#&*&5|c(OjftS!W*3ia^li*5«t J gr6 S * n>--e&o/c 0 ^<7>f?!Hc: 
*3»tS 12 mm !J -7'il7;^^ hTfe5 0 WH&tHMn. T 

Hi h^xy"u^^tb± a 

±t£ffif&(D±;i><D&m&}tt:W\\n}V&mj±te, ffi -0.790 fl>P> +0.780 tf^hX* 

hZa ^(dx 5 ifc-fe^i^ -eti^toti 0.720 a>e> 0.550 h<DHjf£mKT\ 

— h;M-o£ 0.13 a*«b 7 mA <Z>$&gg<Pe3fc&£t::fiIli5T£J£$ ! i;:ft 
#$r^*-a-fciiifi(tJfc ^(-^cS^tiTto ~ <d±/\s\z. iot, +0.400 'tfOi' h 
i^l^iJ±t¥*tyf^"f;M:o^9 mA <d Zft 
Zo -fe/Mcfi^Ufc 16 *nlr— J*<Dfctfi(DW\S®iX 1.5 jK^h^rftT^-frSr t 

W 11 

8-feyu^P>jfe« "tetters' y # % 0U 10 il«|:^P)iifc'lr;i'!j>P>^P) 
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M 12 

^a|A$*i"<5o — o^Mtefc^TfcJu Nafion i&S£&|g#«#KI&*i!g^*& 
tSC Nafion ^IfbtSCO^ofco Nafion fi % zktB&S:B& Cfc#>^, 

V^Tte, Nafion W\ TKtA^SrB&Cfctf)^ tU?R©/^*tlfc^^5' h©^ 

#1 13 . 

m H 

M 15 
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m 16 

tc 0 *D«x^MHIK«JEIi 0.502 h-e&ofc 0 rtl/^^^frT-C^Skfttt. 
09 17 

m is 

m&ti± 0 tyifrcDmmv&mjzn 0.528 *>ht*feofc 0 rti.bw^{tTT^ 

09 19 

TOrganic Syntheses, Collective Volume 5j John Wiley and So 
ns, New York, pp. 595-7 fCffcPJ $ «fc 5 W&'f^l&^ffl V^T^^rf- 
^Sr-^/^-C, W 10 il^I#^ir/U^^^tLfc 0 |IBlI]8&«JEf± 0.9 tJOi^ h 

T'fc^o ir^ti¥^-fe>-^^— h^ico#*5 i-t o.7 mA -ei&e^^fco m& 
mt. mm^^^—^mm-r^fttb^ 0.6 ^h^Mi^i-fi^u 

09 20 

^ 75 fifly<~ fe>- h<DX* x.Tmfrt>Mf&£ti1t£lto-}-±, M 10 K)t 
ic-fe/^f^fetljfelt^tt^o *0*roMllia&«JEtt 0.556 zK/H-"e*>ofeo -tL 

09 21 
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irv ht* 87.5 <7> MnS04-lH20, 8. 5 CO MP A RU 4 (D Texas Shawinigan # — # 

i/^? y ? frhmfoz tit- tiftfe, m io cot # tmm~-z^tfftbti± 0 -z^ 

1,000 7.6 0.13 

500 7.3 0.26 

237 6.8 0.53 

100 5.6 1.32 

4 7. 1 

22.5 7.6 
55 4.3 

Mm^x 1,000 *—j±T*i&m£tbtc^/i'icftLx<n3im.i'—h<D§zw-t) i w 

$11^ C 1/ - h §i> nAH 
0.5 0.07 7.8 
2 0.26 7.6 
4.75 0.63 8.0 
6 0.79 6.4 
9.45 1.24 4.2 

C/8 1&mi — hX\ -fc/Wi. $}ib<D&mz.ttLX 20% <7^1;?gc^ SriSx £ 
:ti< 370 [Hl^^Ml^ ^£t§WLfc 0 
22 
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(v^-rt^'b~7X'^b^l^^i) » ir^fi, ^-r 2.28 mA mm,x^m 

&idj$SLfc 0 ftmcDBfote. Ni(0H)2 £r NiOOH ~ x ^fcf 1 F?t Kn 
df-v^y^ (THQ) fc^V^iiD^^yi (RDZ) ^^rf t Kn^-v"<yify (HH 



m« ^e«^ra ?tii« ocv 

THQ 4.1 1.088 

THQ 4.1 1.286 

RDZ 8.3 1.225 

RDZ 8.3 1.170 



ff!l 23 

Mnso4-iH2o &tF?£te&§4i#5« i ltcd h y >r /ua>kfcai£te&*r lt 

j£&£4&«fci&fc:2 mA Xftts:frtitc 0 &ici?/Mi 1,000 i»A#£r7>LT 

^fjfcH^g'ft; fitlSI $ tlfcRi Jfctl ihAH ¥i£ ccv 
2 RDZ 6.2 0.9 h 

4 THQ 6.7 0.9 >K )V Y 

6 HHB 8.9 0.9 *K ^ b 

-em 24 

LT RDZ Srffll^Tfll 23 (7) £ # £ IWHUi^-fe/l^fE b^W^ 

^f^m^^fb scia§nfciii«fe^st^) mm «ah ^js ccv 

2 THQ 7.7 0.85 4<>W h 

4 HHB 8.2 0.85 4? A* h 
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ffl 25 

M*^— ir>- h 7<D MnS04-lH20 & Bi203 xm^&Z-Xm 21 ^HUtic-i? 
/l^fPbftTcio -fe/Wi, 16% C7^£^ 0.13 C hXj&m&tl. 0.26 

C hXfim&tltCo 51 -^-f^/U^(C N ftJtfXD-gl^ibfi^M 7% <D^#?J< 

M 26 

My*~ fe h (Dim, 16 fe V h ^Shawinigan *-^y^7*y^, 15 

— fev htD MnS04-lH20. 8 S*'*— ir V h <D Shawinigan *-^7y^, 

mm*pK tpa £?§fi?u ^^srjiv^^^^^acjSbT^^^fco 
(D3tmi± o.i c hxmn&ti, 0.05 c bxtikm&titc 0 

<D%zQrT' r ?x.*/l>2?—if&g.Y± 140 /^fb 180 7y hB#/y y h/KDfSffliC&A/Tc 

^^#>mm.\-x, ^(D7^u£titc, ik±i$7kfa£tix\,^j:^Mfrbmfc'zfffe 

X <fc -5 o 
09 27 

tilt* mmffi&te, ffim7kmWiXm. LfcTHQ /Shawinigan l3 — i£l'-7 i! 7y9<r> 

WLmm&i£& 1:1 -e&<5 0 &«e-a>fi, ^^^T*M^£n?cMnso4-iH2o / 

Shawinigan % — # ^7^7 ? COMMAS It & 3:1 TfcSo M^W^i^ 013 * 
/nhWk^^fcsKy^f-i'^-efcSo ir/Ml^ft^n. 0.3 C u — N-e^S^ldJfc 
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M 28 

feftfco Dowex 50WX8 t LTffiJK $ frT ^ 6 0 r^lStB^c^tt, 

m 29 

-t/wfttbtift, $b\~, mmnus m 26 tc^Tra^ti/T^a, 1 mm)? 

wS@$r^i--5ir^^^> 400 mA / cm2 <7V^*$c^#ib;ft</c 0 rtlb^t^ 
{^cfcoT. 100 m<D^3rjfrm-9-^ invito 4 - 40 mA / cm2 ^tSHcD'fijjfE^Jg 

400 m<D25%ifc9.-9-'( 9 fr&fttbtiit 0 ^s^v^m»fc^^-e(i^ ^ 

-ny^$f±^ 97% -?fc5„ #rSc7> 3C h^T'fi, ^ft<0£"iRfcfg£c»±fc 
V^s, 4 C U — h-e* 0. 2 C L — h itb^UT*5i^r 20% Wl'JfTZo 

1500 -p-^ ?/w^±^ mntj/niikn-v-'f * v >-ym\^xnbnz> a z^h<o 

tt, fccfc^e -0.5 ^h^3Sft!lW^i**$n7t^t5#ii^i^^^/UL7ho rw-ft 
100 cm2<D&to¥tt*fcmWfo*'T?&±£tlft 0 

ttfcc o.5 ts m t<Dm<Dm* <Dm&<D$imtih '<yrv *f^ft-rs7t*t^ffl 

0!f 30 

\ m 29 # tmmz±;u&ttbtit~ 0 ffijj<7>mmcp<D$im& hci at* hf 



(37) 



9-508487 



^m^it^mm^tz 0 w 31 m&&m**i't f <DWkLx cuo &mum>&mn 

[Hi J 

mi 
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